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Abstract
Availability and price of healthy foods in food stores has the potential to influence purchasing
patterns, dietary intake, and weight status of individuals. This study examined whether
demographic factors of the store neighborhood or store size have an impact on the availability and
price of healthy foods in sample of grocery stores and supermarkets. The Nutrition Environment
Measures Study-Store (NEMS-S) instrument, a standardized observational survey, was utilized to
evaluate food stores (N=42) in a multi-site (Vermont and Arkansas) study in 2008. Census data
associated with store census tract (median household income and proportion African-American)
were used to characterize store neighborhood and number of cash registers was used to quantify
store size. Median household income was significantly associated with the NEMS healthy food
availability score (r=0.36, p<0.05); neither racial composition (r=−0.23, p=0.14) nor store size
(r=0.27, p=0.09) were significantly related to the Availability score. Larger store size (r=0.40,
p<0.01) was significantly associated with the NEMS-S Price scores, indicating more favorable
prices for healthier items; neither racial composition nor median household income were
significantly related to the Price score (ps>0.05). Even among supermarkets, healthier foods are
less available in certain neighborhoods, although, when available, the quality of healthier options
did not differ, suggesting that targeting availability may offer promise for policy initiatives.
Furthermore, increasing access to larger stores that can offer lower prices for healthier foods may
provide another avenue for enhancing food environments to lower disease risk.
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Introduction
Availability of healthy food in community stores may be an important consideration in
developing food environments that support prevention of obesity [1,2], cardiovascular
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disease [3] and cancer. However, healthy foods, including fruits, vegetables, low fat milk
and high fiber bread tend to be less available in areas with a higher proportion of African-
Americans [4–6] and in lower income communities [4,6–9]. Availability of healthier foods
likely has an impact on consumption; for instance, when greater store shelf space is devoted
to products such as low-fat milk and high fiber bread, increased consumption of these
products is noted [7,10,11]. Thus, racial minority and lower income populations that may be
at greater risk for obesity [12,13], cardiovascular disease [14], and cancer [15] may find that
availability of healthy foods is a barrier to consuming a healthy diet.

A key factor in healthy food availability may be the accessibility of supermarkets [16–21] as
compared to smaller grocery and convenience stores. However, supermarkets are less likely
to be located in lower income neighborhoods [4,16,17,22–24] and areas with a high
proportion of African-American residents[4,20,23–25]. Proximity to a supermarket appears
to be related to diet quality, even after controlling for other relevant variables [3,26].

Although food availability is clearly an important factor, accessibility of healthy foods may
also be driven by other factors, such as price and quality. Research has indicated that
healthier foods may be more expensive than less healthy items [19,20]. In addition to greater
availability, supermarkets may have more favorable prices than grocery or convenience
stores [17,20]. Store size may also associated with the quality of fresh produce and meat/fish
[18], which likely influences the food’s attractiveness to consumers.

Integrating information across previous studies to provide a clear picture of the associations
between neighborhood characteristics and availability, pricing, and quality of healthy foods
has been difficult due to the lack of standardized measures and the absence of psychometric
data establishing the reliability of the instruments used. Therefore, the aim of this research
was to examine the availability and pricing differences of healthy foods in food stores in
relation to the racial composition and socioeconomic status of the store neighborhood as
well as store size, using the recently developed Nutrition Environment Measures Survey in
Stores (NEMS-S) [8]. The NEMS-S has previously shown sensitivity to food environment
differences based on socioeconomic variation in store location [6,8,9], as well as differences
based on the store type (i.e., convenience vs. grocery store) [6,8].

Methods
Overweight individuals (28% African American) entering a behavioral weight loss research
program self-reported their primary grocery store by answering the following question:
“Please list the store where you (or the person in your house who shops for food) have
purchased the most food that you brought into the house in the past month.” These 90
individuals lived within a 45 minute driving radius of Little Rock, Arkansas or Burlington,
Vermont, and all stores were also located in these two areas. Individuals were, on average,
obese (mean body mass index [BMI; kg/m2] = 36.1±5.2, middle aged (mean age =
44.1±10.8 years) and predominately women (90%).

Food stores were classified according to the methods outlined by Morland and colleagues
[25], who defined supermarkets as large, corporate-owned “chain” stores (e.g., Walmart
Supercenters, Krogers, Hannafords, Shaws), while grocery stores were defined as smaller,
local and noncorporate-owned food stores. Two stores were excluded from these analyses
because they were warehouse stores, consistent with the NEMS-S protocol. In addition, one
store was excluded because it was classified as a convenience store, and the aim of this
study was to examine grocery stores/supermarkets. The final sample of stores (N=42)
largely (95.2%) consisted of national and regional chain supermarkets, plus one locally-
owned organic grocery store and one small locally-owned grocery store. The sample of
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grocery/supermarket stores in the present study represents 34% of grocery stores and
supermarkets in the two cities studied. Internet Yellow Pages was used to enumerate the
total number of grocery stores located within 45 minutes of Little Rock, AR and Burlington,
VT, in order to estimate the proportion of stores represented in this sample. Overall, 122
grocery stores and supermarkets were enumerated; thus, the food stores represented in this
convenience sample include approximately one third of available grocery stores and
supermarkets in the selected areas.

Store observation data were collected February to April 2008. The University of Arkansas
for Medical Sciences and the University of Vermont Institutional Review Boards reviewed
and approved this study.

Characterization of Food Stores
Nutrition Environment Measures Study-Store (NEMS-S) instrument [8], a standardized
observational measure, was utilized to characterize the nutrition environment of the selected
stores, consistent with the standard protocol. Specifically, trained data collectors assessed
the availability and price of 10 pairs of a healthier (e.g., higher fiber, lower fat, lower sugar)
and a regular food option within the same brand if possible (e.g., whole grain vs. white
bread). The measured foods represent those that contribute most to the fat and calories of a
typical American diet and those that are most recommended for healthful eating [8]. The
number of varieties of specified healthy items (i.e., ground beef, bread, chips, and cereals)
and shelf space for different types of milk and reduced-fat frozen dinners, were also
assessed. Availability and price were assessed for 20 fruit and vegetable types; in addition,
quality of fruits and vegetables was assessed with a dichotomous acceptable/unacceptable
rating. The number of cash registers was used to approximate store size. The three NEMS-S
subscales are: Availability of healthy foods (score range: 0–30); Price of healthier options
(score range: −9–18), and Quality of produce (score range: 0–6). Further, if all of the items
were available (missing observations: (n=8, 9.5% of possible observations) a total cost of all
healthy items and for the comparable standard food items was calculated in the manner
suggested by Jetter and colleagues [19].

The primary NEMS-S rater was a PhD-level researcher who was centrally trained by the
individuals who developed the inventory [8] in a 2-day workshop. Over 10% (N=5) of store
ratings were duplicated independently by a master’s-level trained rater on the same day to
establish inter-rater reliability. Test-retest (N=5) reliability ratings were conducted within
two months of the original assessment. Consistent with previously published reliability
estimates [8], there was high inter-rater reliability (mean agreement 99% for Availability,
99% for Quality) and high test-retest reliability (mean agreement 99% for Availability,100%
for Quality) in the present study.

Characterization of Store Neighborhoods
United States 2000 decennial Census data associated with store census tract (median
household income, proportion of individuals living below the poverty line, proportion
African-American) were used to characterize each store neighborhood. Racial composition
of the area was limited to proportion African-American as 97% or more of the population in
the selected areas self-identified their race as either African-American or Caucasian. Median
household income in these census tracts ranged from $17,500 to $96,830 (mean=
$48,351.1±16,651.6). Proportion of African-American residents in the store census tracts
ranged from 0.2% to 86.3% (mean=12.0±19.1). The 42 food stores were distributed among
36 census tracts (1–2 stores per census tract).
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Data Analyses
Pearson correlations were used to examine associations between healthy food environment
variables and neighborhood characteristics. Standard multiple regression was used, when
applicable, to consider all associated characteristics simultaneously as continuous variables
to examine the constellation of factors associated with the relevant food environment indices
and determine which accounted for the majority of the variance. Paired sample t-tests were
used to compare prices for the healthy and the unhealthy items, individually and overall. As
outlined in the NEMS-S protocol, proportion of low-fat milk shelf space was calculated as
the combination of skim and 1% milk shelf space compared to whole milk shelf space. The
data were analyzed using SPSS 16.0. An alpha level of 0.05 was considered as significant
for all tests.

Results
Description of Sample

Store size (i.e., number of cash registers) ranged from 4 to 29 (M =11.0±6.2; median= 10).
There were no relationships between store size and the census track neighborhood
demographic variables (i.e., median household income or proportion African-American)
(ps>0.05).

Availability, Pricing, and Quality of Healthy Food Options
NEMS-S Availability scores ranged from 12 to 30, with the average Availability score
nearing the maximum of 30 (M=27.9±3.0). Both the regular and healthier food options were
widely available in supermarkets overall, and nearly all stores reached the ceiling of the
scores by having the measure’s maximum number (or more) of varieties for whole wheat
bread (98% of stores), baked chips (95%), and low sugar cereal (100%). The majority of
stores (88%) had 51% or greater shelf space containing reduced-fat frozen dinners. In
contrast, variability in the varieties of lean ground beef ranged from zero to five
(M=2.8±1.1). Shelf space for low-fat milk varied widely; proportion of low fat milk
compared to whole milk ranged from 20% to 78% (M=55.2%±13.7).

NEMS-S Price scores ranged from −3 to 6 (M=2.4±2.1), a restricted portion of the possible
range of −9 to 18. Overall, purchasing the 10 non-produce healthier items on the measure
was significantly more expensive (M=$29.65±2.41) than the standard items (M=
$27.48±2.76) (p<0.001), reflecting a significantly higher cost for five of the healthier items
compared with the regular option. The prices for 100% juice (154% of regular, p<0.001),
lean hot dogs (139%; p<0.001), lean ground beef (124%; p<0.001), baked chips (118%;
p<0.001) and whole wheat bread (105%; p<0.01) were significantly greater than the regular
options. There were no significant price differences between diet and regular soda; in fact,
the price was exactly the same in all of the stores assessed. On the other hand, the prices of
low-fat milk, reduced fat dinners, lower-fat baked goods, and low sugar cereals were
actually significantly lower than the prices for the regular option. However, the package size
for the healthier and regular options tended to vary widely for both cereal and baked chips;
therefore, price comparisons were conducted for these items on a per-ounce basis.
Considered in this way, the price difference between baked and regular chips was amplified
(157% of regular; p<0.001), and low sugar cereal was no longer significantly less expensive
than regular cereal (p=0.68).

All stores obtained the top score (a 6) on the NEMS-S Quality index, indicating that at least
75% of the produce was acceptable. Due to lack of variability, this variable was excluded
from further analyses.
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Neighborhood Differences in Food Availability and Pricing
Even with generally high store Availability scores, median household income was
significantly related to the NEMS-S Availability score (r=0.36, p<0.05). In contrast, while
there were statistical trends in the expected direction, neither racial composition (r=−0.23,
p=0.14) nor store size (r=0.27, p=0.09) were significantly related to the Availability score.
Utilizing percent of individuals below the poverty level as the estimate of socioeconomic
status instead of median household income produced similar results.

As low-fat milk shelf space and lean beef varieties varied widely in this sample, the
availability of low-fat milk was examined to explore the relationship to neighborhood
characteristics and store size. Store shelf space of low-fat milk was strongly associated with
the neighborhoods’ racial composition (r= −0.70, p<0.001) and median household income
(r=0.53, p<0.001). There were no significant associations between low-fat milk shelf space
and store size (p>0.05). When both neighborhood racial composition and median household
income were entered simultaneously into a regression model predicting store shelf space of
low-fat milk, only neighborhood racial composition remained a significant predictor,
explaining 49% of the variance in low-fat milk space. The number of lean beef varieties was
moderately associated with neighborhoods’ racial composition (r= −0.36, p<0.05) and
median household income (r=0.52, p<0.001). When both neighborhood racial composition
and median household income were entered simultaneously into a regression model
predicting number of lean beef varieties, only neighborhood median household income
remained a significant predictor, explaining 21% of the variance in lean beef space.

In contrast to the association observed between food availability and several store
neighborhood demographic variables, store size (r=0.40, p<0.01) was the only variable that
was significantly associated with the NEMS-S Price score. Neither racial composition nor
median household income or percent of individuals below the poverty line were
significantly related to the Price score (ps>0.05). Thus, larger stores were more likely to
have favorable prices for healthier food options but other neighborhood characteristics were
unrelated to health food prices.

Discussion
Even among a sample of largely chain supermarkets, availability of healthier foods may
present an obstacle to consuming a healthy diet in certain neighborhoods, particularly low-
income neighborhoods, consistent with findings from previous research [8,9]. Further, there
appears to be a significant disadvantage in the availability of low fat milk in predominantly
African-American neighborhoods. However, when available, the quality of healthier food
items did not differ in supermarkets and grocery stores based on the characteristics of the
residents of the store neighborhood. Prices for healthier food options also did not vary
markedly in the different neighborhoods studied, although larger stores consistently offered
more favorable prices for healthier options, as has been shown in previous studies [6,17].
These findings are of particular concern as areas that are more vulnerable to diet-related
chronic diseases (i.e., lower income, rural, and predominately African American or
Hispanic) typically have limited access to large food stores [4,17,24,27,28].

Furthermore, we found that the overall price for the 10 non-produce healthier items on the
measure was significantly greater than the price for the standard items, which was primarily
driven by the higher prices for healthier juice, hot dogs, ground beef, chips and whole wheat
bread. Given that these foods are frequently consumed in the typical American diet [8], there
may be a significant disincentive, in general, for purchasing the healthier version of these
common food items. Moreover, the use of brand name products as required by the NEMS-S
protocol may actually underestimate the price differential between healthy and regular
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products, as individuals who are working within a very limited budget are unlikely to choose
brand name products and might instead choose the store brand products or the products that
are available in bulk sizes (which may not be the healthier version of the product).
Examining the store brand and bulk products may produce even greater price differences
between healthier and regular food items.

In addition to general healthy food availability differences based on neighborhood median
household income and trends related to neighborhood racial composition, there may be some
specific disadvantages in the amount of low-fat milk available in certain neighborhoods.
Consistent with previous research, availability in terms of low-fat milk shelf space was
significantly lower in store neighborhoods with lower median household income [7] and
with higher proportion of African-Americans [5]. However, a casual relationship cannot be
determined from these data; supermarket availability of low-fat milk may lead to lower
demand for this product among certain populations, or lower demand for low-fat milk may
lead to lower availability of this product in supermarkets. Nonetheless, lower shelf space for
low-fat milk in vulnerable neighborhoods may create lower familiarity with low-fat milk or
may convey social norms for drinking higher fat milk. Lack of availability of lower-fat milk
in populations at high risk for chronic disease may be a crucial public health concern as
whole milk is one of the top dietary sources of saturated and total fat for Americans [29] and
switching to lower fat milk options is a priority in several dietary improvement interventions
such as the 1% or Less campaign [30] and the CDC’s Rethink Your Drink campaign [31].

When interpreting the findings of the current study, it is important to consider several
limitations. First, although we followed the conventions of previous research and utilized
median household income as a proxy measure of the neighborhood socioeconomic status
[7,19,23,24], other researchers have selected other data to characterize socioeconomic status
of neighborhoods, such as median house value [25,32] or poverty rates [4,5,17,33]. We
found comparable results when using poverty rates rather than median household income
and therefore have some confidence that socioeconomic status is reasonably estimated in the
current study. However, future research may wish to focus on determining the most
appropriate measures for socioeconomic status when characterizing the food environment.
Second, previous studies have used a variety of definitions for the space in which people
live (such as zip code, census tract, or state) and census tract may not be the most
appropriate way in which to characterize grocery store and supermarket neighborhood;
however, the most appropriate unit of analysis in evaluating neighborhood food environment
has yet to be determined [34]. Finally, a convenience sample of grocery stores and
supermarkets selected by overweight individuals entering a weight loss program was used.
The extent to which this sample generalizes to the primary food stores chosen by other
populations, such as non-overweight individuals or overweight individuals who are not
entering a weight loss program, is unknown. The sample of food stores assessed represents a
third of the available stores within the defined catchment area, but the possibility exists that
these stores are not representative of the larger group of grocery stores and supermarkets.
Because overweight and obese individuals are a group at elevated risk for developing the
chronic diseases associated with energy imbalance [35], understanding the neighborhood
food environment of the grocery stores in which this subset of the population shops may be
of particular importance. Furthermore, Arkansas and Vermont are rural states and even the
large cities within these states are not as densely populated as others have studied
[6,8,16,27]; therefore, generalization to large metropolitan areas with significant inner city
“food deserts” may be problematic. However, rates of obesity and diet-related chronic
disease within rural states are alarming [36,37], and these regions should not be ignored
when considering the built food environment. Indeed, research shedding light on the food
environment within rural states provides a necessary complement to investigations of urban
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metropolitan settings and rounds out the existing scientific literature to provide a more
complete picture of the nation’s food environment.

Despite these limitations, these results point to possible targets for improving the
accessibility of healthy foods. Environmental and policy initiatives can improve conditions
for large numbers of individuals and the growing concern with the impact of the food
environment on the health of the nation emphasizes the importance of considering such
actions [38]. Given these current results that healthier foods tend to have more favorable
prices in larger stores and lower-income areas may have reduced availability of healthier
items, efforts to increase supermarkets accessibility may be particularly beneficial in
developing food environments that support the prevention of diet-related conditions,
especially among lower income populations and other high risk populations. Cost is reported
to be only second to taste in determining food choice [39], and price reductions for lower fat
foods as well as fruits and vegetables have been found to be effective in increasing healthier
food purchases [40]. However, supermarket operators are likely reluctant to locate in certain
areas due to crime/security, sales projections, development costs, and insurance costs [17],
which creates a challenge of healthy food accessibility in these areas.

There have been recent movements to expand the focus on traditional individually-targeted
interventions to reduce nutritionally-related conditions such as obesity, heart disease and
cancer to also include a focus on modifying the built environment to impact these nutrition–
related public health challenges. In one such case, the Food Trust is taking an innovative
approach to improve the accessibility of nutritious food for underserved urban communities
in Pennsylvania by assisting with the financing needs of supermarket/grocery store operators
that plan to establish a store in underserved communities. So far the Food Trust’s Fresh
Food Financing Initiative has committed resources to over 50 supermarkets projects [41].
While the efficacy of neighborhood-level food environment interventions to promote
healthier intake remains to be seen, it is possible that economic incentives or community
advocacy for locating supermarkets in underserved areas could significantly improve the
food environment for populations at-risk for nutrition-related chronic conditions.

Acknowledgments
This research was supported by the NIH grant DK056746.

References
1. French SA, Story M, Jeffery RW. Environmental influences on eating and physical activity. Annual

Review of Public Health. 2001; 22:309–335.
2. Inagami S, Cohen DA, Finch BK, Asch SM. You are where you shop: Grocery store locations,

weight, and neighborhoods. American Journal of Preventive Medicine. 2006; 31:10–17. [PubMed:
16777537]

3. Morland K, Wing S, Diez Roux A. The contextual effect of the local food environment on residents'
diets: The Atherosclerosis Risk in Communities Study. American Journal of Public Health. 2002;
92:1761–1767. [PubMed: 12406805]

4. Baker EA, Schootman M, Barnidge E, Kelly C. The role of race and poverty in access to foods that
enable individuals to adhere to dietary guidelines. Preventing Chronic Disease: Public Health
Research, Practice, and Policy. 2006; 3:1–11.

5. Hosler AS, Varadarajulu D, Ronsani AE, Fredrick BL, Fischer BD. Low-fat milk and high-fiber
bread availability in food stores in urban and rural communities. Journal of Public Health
Management and Practice. 2006; 12:556–562. [PubMed: 17041304]

6. Franco M, Diez Roux AV, Glass TA, Caballero B, Brancati FL. Neighborhood characteristics and
availability of healthy foods in Baltimore. American Journal of Preventive Medicine. 2008; 35:561–
567. [PubMed: 18842389]

Krukowski et al. Page 7

J Community Health. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



7. Fisher BD, Strogatz DS. Community measures of low-fat milk consumption: Comparing store
shelves with households. American Journal of Public Health. 1999; 89:235–237. [PubMed:
9949755]

8. Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition Environment Measures Survey in Stores
(NEMS-S): Development and evaluation. American Journal of Preventive Medicine. 2007; 32:282–
289. [PubMed: 17383559]

9. Andreyeva T, Blumenthal DM, Schwartz MB, Long ML, Brownell KD. Availability and prices of
foods across stores and neighborhoods: The case of New Haven, Connecticut. Health Affairs. 2008;
27:1381–1388. [PubMed: 18780928]

10. Cheadle A, Psaty BM, Curry S, Wagner E, Diehr P, Koepsell T, et al. Community-level
comparisons between the grocery store environment and individual dietary practice. Preventive
Medicine. 1991; 20:250–261. [PubMed: 2057471]

11. Cheadle A, Psaty BM, Curry S, Wagner E, Diehr P, Koepsell T, et al. Can measures of the grocery
store environment be used to track community-level dietary changes? Preventive Medicine. 1993;
22:361–372. [PubMed: 8392174]

12. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Prevalence of
overweight and obesity in the United States, 1999–2004. Journal of the American Medical
Association. 2006; 295:1549–1555. [PubMed: 16595758]

13. Wang Y, Beydoun MA. The obesity epidemic in the United State-gender, age, socioeconomic,
racial/ethnic, and geographic characteristics: A systematic review and meta-regression analysis.
Epidemiologic Reviews. 2007; 29:6–28. [PubMed: 17510091]

14. Banks J, Marmot M, Oldfield Z, Smith JP. Disease and disadvantage in the United States and
England. Journal of the American Medical Association. 2006; 295:2037–2045. [PubMed:
16670412]

15. Siminoff LA, Ross L. Access and equity to cancer care in the USA: A review and assessment.
Postgraduate Medical Journal. 2005; 81:674–679. [PubMed: 16272229]

16. Block D, Kouba J. A comparison of the availability and affordability of a market basket in two
communities in the Chicago area. Public Health Nutrition. 2006; 9:837–845. [PubMed: 17010248]

17. Chung C, Myers SL. Do the poor pay more for food? An analysis of grocery store availability and
food price disparities. The Journal of Consumer Affairs. 1999; 33:276–296.

18. Connell CL, Yadrick MK, Simpson P, Gossett J, McGee BB, Bogle ML. Food supply adequacy in
the Lower Mississippi Delta. Journal of Nutrition Education and Behavior. 2007; 39:77–83.
[PubMed: 17346655]

19. Jetter KM, Cassady DL. The availability and cost of healthier food alternatives. American Journal
of Preventive Medicine. 2006; 30:38–44. [PubMed: 16414422]

20. Liese AD, Weis KE, Pluto D, Smith E, Lawson A. Food store types, availability and cost of foods
in a rural environment. Journal of the American Dietetic Association. 2007; 107:1916–1923.
[PubMed: 17964311]

21. Sallis JF, Nader P, Rupp J, Atkins C, Wilson W. San Diego surveyed for heart-healthy foods and
exercise facilities. Public Health Reports. 1986; 101:216–219. [PubMed: 3083479]

22. Horowitz CR, Colson KA, Hebert PL, Lancaster K. Barriers to buying healthy foods for people
with diabetes: Evidence of environmental disparities. American Journal of Public Health. 2004;
94:1549–1554. [PubMed: 15333313]

23. Moore LV, Diez Roux A. Associations of neighborhood characteristics with the location and type
of food stores. American Journal of Public Health. 2006; 96:325–331. [PubMed: 16380567]

24. Powell LM, Slater S, Mirtcheva D, Chaloupka FJ. Food store availability and neighborhood
characteristics in the United States. Preventive Medicine. 2007; 44:189–195. [PubMed: 16997358]

25. Morland K, Wing S, Diez Roux A, Poole C. Neighborhood characteristics associated with the
location of food stores and food service places. American Journal of Public Health. 2002; 22:23–
29.

26. Laraia BA, Siega-Riz AM, Kaufman JS, Jones SJ. Proximity of supermarkets is positively
associated with diet quality index for pregnancy. Preventive Medicine. 2004; 39:869–875.
[PubMed: 15475018]

Krukowski et al. Page 8

J Community Health. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



27. Zenk SN, Schulz AJ, Israel BA, James SA, Bao S, Wilson ML. Neighborhood racial composition,
neighborhood poverty, and the spatial accessibility of supermarkets in Metropolitan Detroit.
American Journal of Public Health. 2005; 95:660–667. [PubMed: 15798127]

28. Sharkey JR. Measuring potential assess to food stores and food-service places in rural areas in the
U.S. American Journal of Preventive Medicine. 2009; 36:151–155.

29. Cotton PA, Subar AF, Friday JE, Cook A. Dietary sources of nutrients among US adults, 1994 to
1996. Journal of the American Dietetic Association. 2004; 104:921–930. [PubMed: 15175590]

30. Maddock J, Maglione C, Barnett JD, Cabot C, Jackson S, Reger-Nash B. Statewide
implementation of the 1% or less campaign. Health Education and Behavior. 2007; 34:953–963.
[PubMed: 17200101]

31. Department of Health and Human Services' Centers for Disease Control and Prevention. (n.d.)
Rethink your drink. Retrieved May 18, 2009, from
http://www.cdc.gov/healthyweight/healthy_eating/drinks.html

32. Drewnowski A, Rehm CD, Solet D. Disparities in obesity rates: analysis by zip code area. Social
Sciences and Medicine. 2007; 65:2458–2463.

33. Yoo S, Baranowski T, Missaghian M, Baranowski J, Cullen K, Fisher JO, et al. Food-purchasing
patterns for home: A grocery store-intercept survey. Public Health Nutrition. 2006; 9:384–393.
[PubMed: 16684391]

34. Black JL, Macinko J. Neighborhoods and obesity. Nutrition Reviews. 2007; 66:2–20. [PubMed:
18254880]

35. Bray GA. Medical consequences of obesity. The Journal of Clinical Epidemiology & Metabolism.
2004; 89:2583–2589.

36. Jackson JE, Doescher MP, Jerant AF, Hart LG. A national study of obesity prevalence and trends
by type of rural county. Journal of Rural Health. 2005; 21:140–148. [PubMed: 15859051]

37. Patterson PD, Moore CG, Probst JC, Shinogle JA. Obesity and physical inactivity in rural
America. Journal of Rural Health. 2004; 20:151–159. [PubMed: 15085629]

38. McKinnon RA, Reedy J, Handy SL, Rogers AB. Measuring the food and physical activity
environments: Shaping the research agenda. American Journal of Preventive Medicine. 2009;
36:S81–S85. [PubMed: 19285213]

39. Glanz K, Basil M, Maibach E, Goldberg J, Snyder D. Why Americans eat what they do: Taste,
nutrition, cost, convenience, and weight control concerns as influences on food consumption.
Journal of the American Dietetic Association. 1998; 98:1118–1126. [PubMed: 9787717]

40. French SA. Pricing effects on food choices. Journal of Nutrition. 2003; 133:S841–S843.
41. The Food Trust. (n.d.) Supermarket campaign. Retrieved May 18, 2009, from

http://thefoodtrust.lightsky.com/php/programs/super.market.campaign.php#1

Krukowski et al. Page 9

J Community Health. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cdc.gov/healthyweight/healthy_eating/drinks.html
http://thefoodtrust.lightsky.com/php/programs/super.market.campaign.php#1

